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A composition comprising the polypeptide of claim 1 and a pharmaceutical ly 
acceptable carrier. 

3. An isolated polypeptide comprising: 

an amino acid sequence having pyrimidine glycosylase activity, the amino acid 
sequence having at Feast about 1 5 % identity with an amino acid sequence selected from the 
group consisting of SEQ ID NO:4L SEQ ID NO:42, and SEQ ID NO:43; and 

an exogenous targeting sequence. 

4. A composition comprising the polypeptide of claim 3 and a pharmaceutical^ 
acceptable carrier. 

^ An isolated polypeptide comprising: 

an amino acid sequence selected from the group consisting of SHQ ID NO:41, 
SEQ ID NO:42, and SEQ ID NO:43; and 

a targeting sequence. 

10. An isolated polypeptide comprising: 

an amino aci<i sequence selected from the group consisting of SEQ ID NO:41, 
SEQ ID NO:42, and SEQ ID ]^Q:43; and 

an exogenous targetifrg sequence. 

11- An isolated polypeptide comprising: 

an amino acid sequence having pyrimidine glycosylase/AP lyase activity, the 
amino acid sequence having at least about 15 % iderrtjty with an amino acid sequence selected 
from the group consisting of SEQ ID NO:4K SEQ ID KfQ:42, and SEQ ID NO:43; and 

a targeting sequence. \ 

\ 

\ 
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12. An isolated polypeptide comprising: 

an amino acid sequence having pyrimidine glyeosylase /AP lyase activity, the 
amino acid sequence having at least about 15 % identity with an amino acid sequence selected 
from the group consisting of SHQ ID N():41, SEQ II) N():42, and SEQ ID N():43; and 

an exogenous targeting sequence. 

21 . A method for increasing the repair rate of damaged bases in a cell, the method 
comprising introducing to a cell exposed to or at risk of exposure to an agent that damages DNA 
a composition comprising an amount of an isolated polypeptide effective to increase the repair 
rate of damaged DNA in the cell compared to a cell that does not comprise the polypeptide, 
wherein the polypeptide comprises an amino acid sequence having pyrimidine glyeosylase 
activity, wherein the amino acid sequence has at least about 1 5 % identity with an amino acid 
sequence selected from the group consisting of SEQ ID NO:41, SEQ ID NO:42, and SEQ ID 
NO:43, and wherein the polypeptide further comprises a targeting sequence. 

22. A method for increasing the repair rate of damaged bases in a cell, the method 
comprising introducing to a cell exposed to or at risk of exposure to an agent that damages DNA 
a composition comprising an amount of an isolated polypeptide effective to increase the repair 
rate of damaged DNA in the cell compared to a cell that does not comprise the polypeptide, 
wherein the polypeptide comprises an amino acid sequence having pyrimidine glyeosylase 
activity, wherein the amino acid sequence has at least about 15 % identity with an amino acid 
sequence selected from the group consisting of SEQ ID NO:41, SEQ ID NO:42, and SEQ ID 
NO:43, and wherein the polypeptide further comprises an exogenous targeting sequence. 

23. A method for increasing the repair rate of damaged bases in a cell, the method 
comprising introducing to a cell exposed to or at risk of exposure to an agent that damages DNA 
a composition comprising an amount of an isolated polypeptide effective to increase the repair 

rate of damaged DNA in the cell compared to a cell that does not comprise the polypeptide, 

\ 
\ 
\ 
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wherein the polypeplide comprises an amino acid sequence having pyrimidine glycosylase/AP 
lyase activity, wherein the amino acid sequence has at least about 15 % identity w ith an amino 
acid sequence selected from the group consisting of SEQ II) N():41, SEQ II) N():42, and SEQ 
II) N():43, and wherein the polypeptide further comprises a targeting sequence. 

24. A method for increasing the repair rate of damaged bases in a cell, the method 
comprising introducing to a cell exposed to or at risk of exposure to an agent that damages DNA 
a composition comprising an amount of an isolated polypeptide effective to increase the repair 
rate of damaged DNA in the cell compared to a cell that does not comprise the polypeptide, 
wherein the polypeptide comprises an amino acid sequence having pyrimidine glycosylase/AP 
lyase activity, wherein the amino acid sequence has at least about 15 % identity with an amino 
acid sequence selected from the group consisting of SEQ II) N():4E SEQ II) NO:42. and SEQ 
ID N():43, and wherein the polypeptide further comprises an exogenous targeting sequence. 

25. A method for treating mutagenesis in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of *jn isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimicfnie glycosyiase activity, wherein the amino 
acid sequence has at least about 15 % identity with art amino acid sequence selected from the 
group consisting of SEQ ID N():41, SEQ ID NO:42, and SEQ ID NO:43, and wherein the 
polypeptide further comprises an targeting sequence. 

26. A method for treating mutagenesis in a subject, thv method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of an isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glycosyiase activity, wherein the amino 
acid sequence has at least about 15 % identity with an amino acid sequence ^elected from the 
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group consisting of SEQ II) N():4K SEQ II) N():42, and SEQ II) NO:43, and wherein the 
polypeptide further comprises an exogenous targeting sequence. 



27. A method for treating mutagenesis in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of an isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glycosylase/AP lyase activity, wherein the 
amino acid sequence has at least about 15 % identity with an amino acid sequence selected from 
the group consisting of SEQ II) NO:41, SEQ ID N():42, and SEQ ID NO:43, and wherein the 
polypeptide further comprises a targeting sequence. 

28. A method for treating mutagenesis in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of an isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glycosylase/AP lyase activity, wherein the 
amino acid sequence has at least about 15 % identity with an amino acid sequence selected from 
the group consisting of SEQ ID NO:41 , SEQ ID NO:42, and SEQ ID NO:43, and wherein the 
polypeptide further comprises an exogenous targeting sequence. 

29- A method for treating immunosuppression in a subject, the method comprising 

introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of an isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glycosylase activity, wherein the amino 
acid sequence has at least about 15 % identity with an amino acid sequence selected from the 
group consisting of SEQ ID NO:41, SEQ ID NO:42, and SEQ ID NO:43, and wherein the 
polypeptide further comprises a targeting sequence. 
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30. A method for treating immunosuppression in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an eff ective amount of an isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glyeosylase activity, wherein the amino 
acid sequence has at least about 15 % identity with an amino acid sequence selected from the 
group consisting of SEQ II) N():41, SEQ ID NO:42, and SEQ ID N():43, and wherein the 
polypeptide further comprises an exogenous targeting sequence. 

31. A method for treating immunosuppression in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of an isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glycosylase/AP lyase activity, wherein the 
amino acid sequence has at least about 15 % identity with an amino acid sequence selected from 
the group consisting of SEQ ID NCH41, SEQ ID NO:42, and SEQ ID NO:43, and wherein the 
polypeptide further comprises a targeting sequence. 

32. A method for treating immunosuppression in a subject, the method comprising 
introducing to a subject exposed to or at risk 6f exposure to an agent that damages DNA a 
composition comprising an effective amount of &n isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glycosylase/AP lyase activity, wherein the 
amino acid sequence has at least about 15 0 o identity with an amino acid sequence selected from 
the group consisting of SEQ ID NO:41, SEQ ID NO:42, and SEQ ID NO:43, and wherein the 
polypeptide further comprises an exogenous targeting sequence. 

33. A method for treating tumor formation in a subject, the method comprising 

introducing to a subject exposed to or at risk of exposure to an $gent that damages DNA a 

\ 

composition comprising an effective amount of an isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glyeosylase activity, wherein the amino 
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acid sequence has at least about 15 % identity with an amino acid sequence selected from the 
group consisting of SI [Q II) N():41, SEQ II) N():42, and St Q II) N():43, and wherein the 
polypeptide f urther comprises a targeting sequence. 

34. A method for treating tumor formation in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of an isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glycosylase activity, wherein the amino 
acid sequence has at least about 15 % identity with an amino acid sequence selected from the 
group consisting of SKQ ID N():41, SEQ ID NO:42, and SHQ ID N():43, and wherein the 
polypeptide further comprises an exogenous targeting sequence. 

35. A method for treating tumor formation in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of an isolated poly peptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glycosylase activity/AP lyase activity, 
wherein the amino acid sequence has at least about 1 5 % identity with an amino acid sequence 
selected from the group consisting of SEQ ID NO;41, SEQ ID NO:42, and SEQ ID NO:43, and 
wherein the polypeptide further comprises a targeting sequence. 

36. A method for treating tumor formation in a subject, the method comprising 
introducing to a subject exposed to or at risk of exposure to an agent that damages DNA a 
composition comprising an effective amount of an isolated polypeptide, wherein the polypeptide 
comprises an amino acid sequence having pyrimidine glycosylase/AP lyase activity, wherein the 
amino acid sequence has at least about 15 % identity with an amino acid sequence selected from 
the group consisting of SEQ ID NO:41, SEQ ID NO:42, and SEQ ID NO:43, and wherein the 
polypeptide further comprises an exogenous targeting sequence. 

\ 
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37. 



A method lor treating apoptotic cell formation in a subject, the method 



comprising introducing to a subject exposed to or at risk of exposure to an agent that damages 
DNA a composition comprising an effective amount of an isolated polypeptide, wherein the 
polypeptide comprises an amino acid sequence having pyrimidine glycosylase activity, wherein 
the amino acid sequence has at least about 15 % identity with an amino acid sequence selected 
from the group consisting of SKQ ID N():41, SHQ ID NO:42. and SEQ ID N():43, and wherein 
the polypeptide further comprises a targeting sequence. 

38. A method for treating apoptotic cell formation in a subject the method 
comprising introducing to a subject exposed to or at risk of exposure to an agent that damages 
DNA a composition comprising an effective amount of an isolated polypeptide, wherein the 
polypeptide comprises an amino acid sequence having pyrimidine glycosylase activity, wherein 
the amino acid sequence has at least about 15 % identity with an amino acid sequence selected 
from the group consisting of SEQ ID NO:41, SEQ ID NO:42, and SEQ ID NO:43, and wherein 
the polypeptide further comprises an exogenous targeting sequence. 

39. A method for treating apoptotic cell formation in a subject, the method 
comprising introducing to a subject exposed to or at risk of exposure to an agent that damages 
DNA a composition comprising an effective amount of an isolated polypeptide, wherein the 
polypeptide comprises an amino acid sequence having pyrimidine glycosylase/AP lyase activity, 
wherein the amino acid sequence has at least about 15 % identity with an amino acid sequence 
selected from the group consisting of SEQ ID NO:41, SEQ ID NO:42, and SEQ ID NO:43, and 
wherein the polypeptide further comprises a targeting sequence. 

40. A method for treating apoptotic cell formation in a subject, the method 
comprising introducing to a subject exposed to or at risk of exposure to an agent that damages 
DNA a composition comprising an effective amount of an isolated polypeptide, wherein the 
polypeptide comprises an amino acid sequence having pyrimidine glycosylase/AP lyase activity. 
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wherein the amino acid sequence has at least about 15 % identity with an amino acid sequence 
selected from the group consisting of SKQ 11) N():41, SliQ II) N():42. and SI{Q II) N():43. and 
wherein the polypeptide further comprises an exogenous targeting sequence. 

41 . A composition comprising the polypeptide of claim 9 and a pharmaceuticals 
acceptable carrier. 

42. A composition comprising the polypeptide of claim 10 and a pharmaceutical^' 
acceptable carrier. 

43. A composition comprising the polypeptide of claim 1 1 and a pharmaceutical^ 
acceptable carrier. 

44. A composition comprising the polypeptide of claim 12 and a pharmaceuticaily 
acceptable carrier. 



